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Description 

[0001 ] This invention relates to a dynamic channel al- 
location method in a cellular mobile telephone system. 
[0002] In a radiocommunications system of large ca- 
pacity such as a mobile telephone system, the service 
area is covered by a plurality of base stations and chan- 
nels with the same frequency are used by the base sta- 
tions among which no interference disturbance occurs 
in orderto achieve effective use of frequencies. The mo- 
bile telephone system just described is called a cellular 
system. 

[0003] Allocation of channels to be used by base sta- 
tions is roughly divided into two methods. According to 
one of the methods, channels to be used by each base 
station are allocated fixedly in advance so that no inter- 
ference disturbance may occur as a result of predicting 
the propagation characteristics. This method is called 
fixed channel allocation and is adopted in present-day 
mobile telephone system. The other method is called 
dynamic channel allocation in which a channel which 
does not cause interference disturbance is selectively 
used for each communication. While this method re- 
quires a complicated apparatus construction, since it al- 
lows free use of any channel so long as it does not cause 
interference disturbance, it is advantageous in that the 
number of subscribers which can be accommodated is 
greaterthan that of the fixed channel allocation. Accord- 
ingly, adopting the dynamic channel allocation for a mo- 
bile telephone system is undergoing re search. 
[0004] Forthedynamicchannel allocation method, an 
autonomous reuse partitioning (hereinafter referred to 
simply as ARP) method to realize channel allocation 
with a highly efficient utility of frequency and very simple 
control has been proposed as disclosed, for example, 
in a paper published under the title of Autonomous Re- 
use Partitioning in Cellular Systems, Proceedings of 
IEEE Vehicular Technology Society, 42th VTS Confer- 
ence, pp. 782 - 785, May, 1992. 
[0005] In the ARP system, channels are selected in 
accordance with the same of channel number order at 
all cells, and put into use from a channel which presents 
a carrier-to-interference ratio (hereinafter referred to as 
CIR) higher than the required value in both reverse-link 
(mobile station to base station) and forward-link (base 
station to mobile station). 

[0006] Fig. 1 is a flow chart illustrating control of a 
base station to which the conventional ARP system is 
applied. 

[0007] If it is assumed that n channels numbered 1 to 
n are available at each base station, and that each base 
station periodically receives and stores interference 
wave levels U up (i) of available free channels where i rep- 
resents the channel number from 1 to n. Further, it is 
assumed that the transmission power level (hereinafter 
abbreviated to P MS ) of the mobile station and the trans- 
mission power level of the base station (hereinafter ab- 
breviated to P BS ) are known. 



[0008] When a call request is occurred, the base sta- 
tion stores a receive level of a request for call origination 
signal (when the call is originated from the mobile sta- 
tion) received through a control channel, or a call re- 
5 sponse signal (when a mobile station is called) to the 
call from the mobile station as reverse-link carrier level 
D up (step 1300). 

[0009] In the following description, steps are abbrevi- 
ated to S so that step 1300 is represented as S1300. 

10 [0010] The value obtained by subtracting D up from 
P MS is assumed as the propagation loss (hereinafter re- 
ferred to as L in abbreviation) between the base station 
and the mobile station (S1 301 ). 
[0011] Since the loss level (L) of the radio propagation 

is of reverse-link and forward-link is reversible, the for- 
ward-link carrier level (D down ) at the mobile station can 
be determined by subtracting Lfrom P BS (S1302). 
[0012] Assuming channel number to 1 (S1303), the 
value obtained by subtracting the reverse-link interfer- 

20 ence wave level of channel 1(U up (1)) from D up , that is, 
the reverse-link CIR is compared with a required value 
(hereinafter abbreviated to CIFy (S1304). 
[0013] When the reverse-link CIR is equal to or higher 
than ClR th , the base station instructs the mobile station 

25 to measure the forward-link interference wave level of 
channel 1( U down (1)) and receives the result of meas- 
urement from the mobile station (S1305). 
[0014] The base station then compares the value ob- 
tained by subtracting U down (1) from D down , that is, the 

30 revese-link CIR, with CIR th (S1306). 

[0015] As a result, if the forward-link CIR also is equal 
to or higher than CIR^, then the base station allocates 
channel 1 to the call request (S1307). 
[0016] On the contrary, when the reverse-link CIR or 

35 the forward-link CIR of channel 1 is lower than CIR^, 
the base station increments channel number i by one to 
select next channel 2 (S1309), and thereafter, the proc- 
esses from S1304 to S1306 are repeated in a similar 
manner to determine the interference condition. 

40 [0017] When the determination for final channel n 
(S1308) proves that no available channel has been 
found, the call is blocked (S131 0). 
[0018] By this procedure, a channel having a higher 
priority degree, that is, a channel whose channel 

45 number is closer to 1 , presents a higher interference 
wave level and is allocated to a mobile station closer to 
a base station which presents a higher D up . On the other 
hand, since a channel having a lower priority degree 
presents a lower interference wave level, it is allocated 

50 to a mobile station closer to the boundary of the cell 
which presents a lower D up . 

[0019] Figs. 14(A) to 14(D) are diagrammatic views 
illustrating the relationship between the base stations 
and the mobile stations of channels 4 to 1 when the 
55 channel allocation method illustrated in Fig. 1 is applied. 
[0020] Base stations 3A to 3E have cells 5A to 5E, 
respectively as service areas, and channel 1 is a chan- 
nel having the highest priority degree and is preferen- 
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tially allocated when, for example, as seen in Fig. 1 4(D), 
a mobile station is present in cell 5A in mobile station 
presence area 4A which is within radius R1 from base 
station 3A. In this instance, also in base station 3B ad- 
jacent to base station 3A, the identical channel is alio- 5 
cated for communication with a mobile station within 
mobile station presence area 4B within radius R1 from 
base station 3B and used simultaneously. 
[0021] Meanwhile, when a mobile station positioned 
in cell 5A is present within mobile station presence area 
4A between radius R1 and radius R2 from base station 
3A as shown in Fig. 1 4(C), channel 2 which has the sec- 
ond highest priority order is allocated to the mobile sta- 
tion. In this instance, for example, also in base station 
3C ( located farther than base station 3B from base sta- 
tion 3A) having cell 5C, identical channel 2 is simulta- 
neously allocated for communication between a mobile 
station present within mobile station presence area 4C 
within radius R2 from base station 3C. 
[0022] This similarly applies to the other channels, 
and if channel 4 has the lowest priority degree, when 
mobile station presence area 4A is in the proximity of 
radius R4 from base station 3A which is in the proximity 
of the outermost circumference of cell 5A, channel 4 is 
allocated to a mobile station within cell 5A as seen in 
Fig. 14(A). 

[0023] In this instance, also for base station 3E locat- 
ed farther from base station 3A, if a mobile station is 
present in the proximity of the outermost circumference 
of cell 5E of base station 3E, channel 4 is used for com- 
munication between the mobile station and base station 
3E. 

[0024] In this manner, as long as the allocation is re- 
alized in accordance with the same order at each base 
station, the distance between one base station and one 
mobile station is automatically leveled to an approxi- 
mately equal value for each channel, and individual 
channels are allocated at minimum necessary distances 
such as D1 to D4 for simultaneous use (hereinafter re- 
ferred as reuse) corresponding to the distances (R1 to 
R4) between the base stations and the mobile stations 
as seen in Fig. 14. As a result, the average reuse dis- 
tance is reduced compared with that of fixed channel 
allocation. Consequently, a greater number of subscrib- 
ers can be accommodated in each service area. 
[0025] In the conventional channel allocation method 
of the ARP method for a mobile communications system 
described above, transmission power control is per- 
formed. 

[0026] In the general transmission power control 
method, the transmission output power of the transmis- 
sion side is controlled so that the carrier level on the 
reception side can be kept at a desired value. The de- 
sired value of the carrier level is set to a minimum value 
at which no quality deterioration by noise is caused. If 
the desired value is set in this manner, when a mobile 
station as a terminal is positioned closer to a base sta- 
tion, the transmission power can be suppressed, ac- 
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cordingly, the consumption of batteries provided at the 
mobile station can be reduced and the available service 
time can be increased. 

[0027] If transmission power control is performed in 
this manner, whether a mobile station is positioned clos- 
er to or far from a base station, the carrier level is sub- 
stantially fixed. Accordingly, if the algorithm of the ARP 
method illustrated in Fig. 1 is used as is, then it is difficult 
for a plurality of mobile stations whose distances to a 
base station are equal to reuse the same channel within 
the same cell in Fig. 14. 

[0028] As a result, there is a drawback in that the fre- 
quency of use of channels of high selection priority de- 
grees is not high and the traffic accommodation capacity 
is low. 

[0029] It is an object of the present invention to pro- 
vide a channel allocation method in a mobile communi- 
cations system wherein the average utilization distance 
of the same radio channel is reduced while minimizing 
the average transmission power by transmission power 
control. 

[0030] In order to attain the object described above, 
according to one aspect of the present invention, there 
is provided a channel allocation method in a mobile 
communications system wherein a plurality of base sta- 
tions are disposed in a service area and radiocommu- 
nication is performed between the base stations and a 
mobile station, the channel allocation method compris- 
ing the steps of: 

setting the control range of a transmission power 
control amount for each radio channel; and select- 
ing, upon communication of each of the base sta- 
tions with the mobile station, one of the radio chan- 
nels which has a control range corresponding to the 
necessary transmission power control amount, and 
allocating the selected radio channel for communi- 
cation with the mobile station. 

[0031] Further, in the channel allocation method, set- 
ting a selection priority degree and a first threshold value 
to each of the radio channels such that the first threshold 
value is set at least equal or higher for the channel hav- 
ing higher priority degree than the lower priority channel; 
and allocating of any one radio channel having the first 
threshold value when the transmission power control 
amount for communication with the mobile station ex- 
ceeds the first threshold value. 
[0032] Further, the method may have the step of 
counting the frequency of interference and compulsory 
disconnection occurring in service corresponding for 
each of the first threshold values, and inhibiting the al- 
location of any one radio channel whose first threshold 
value is the least level of the transmission control power 
amount when the frequency corresponding to the first 
threshold value becomes higher than a predetermined 
value. 

[0033] The channel allocation method for a mobile 
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communications system may have the steps of setting 
a second threshold value for each of the radio channels, 
starting to switch a radio channel in use to another avail- 
able channel when the average transmission power 
control amount within a fixed time in service becomes 5 
lower than the second threshold value. 
[0034] The channel allocation method for a mobile 
communications system may have the further steps of: 
setting a third threshold value for each of the radio chan- 
nels; and starting to switch a radio channel in use to an- 
other available channel when the average transmission 
power control amount within a fixed time in service be- 
comes higher than the third threshold value. 
[0035] The channel allocation method for a mobile 
communications system may have the further step of: 
switching a radio channel in use only to another free ra- 
dio channel within the same time-division multiplexed 
carrier frequency in which at least one radio channel is 
accommodated. 

[0036] The channel allocation method for a mobile 
communications system may have the further steps of: 
varying the first threshold value in response to the av- 
erage transmission power control amount within a fixed 
time; varying the second threshold value in response to 
the average transmission power control amount within 
a fixed time; varying the third threshold value in re- 
sponse to the average transmission power control 
amount within a fixed time; varying the second threshold 
value also in response to the number of times the trans- 
mission power control amount becomes lower than the 
second threshold value within a fixed time; and varying 
the third threshold value in response to the number of 
times the transmission power control amount becomes 
lower than the third threshold value within a fixed time. 
[0037] It is another object of the present invention to 
provide a mobile communications system to which any 
of the channel allocation methods is applied. To accom- 
plish the object described above, a mobile communica- 
tions system according to the present invention is pro- 
vided, wherein a plurality of base stations are disposed 
in a service area and radiocommunication is performed 
between the base stations and a mobile station, the sys- 
tem comprising in each base stations: means for setting 
and registering a control range of a transmission power 
control amount for each radio channels; and means of 
selecting, upon communications with the mobile station, 
one radio channel having a necessary transmission 
power control amount and allocating the selected radio 
channel for communication to the mobile station. 
[0038] The mobile communications system may fur- 
ther comprise means for providing a selection priority 
degree and registering a first threshold value to each of 
the radio channels such that the first threshold value is 
set at least equal to or higher for the channel having 
higher priority degree than the lower priority channel; 
and means for allocating one radio channel having the 
first threshold value when the transmission power con- 
trol amount for the communication with the mobile sta- 



tion exceeds the first threshold value. 
[0039] The mobile communications system may fur- 
ther comprise means for counting the frequency of in- 
terference and compulsory disconnection occurring in 
service corresponding for each of the first threshold val- 
ue; and means for inhibiting the allocation of radio chan- 
nel whose first threshold value is the least level of the 
transmission power control amount when the frequency 
corresponding to the first threshold value becomes high- 
er than a predetermined value. 
[0040] The communications system may further com- 
prise means for setting and registering a second thresh- 
old value for each of the radio channels, and means for 
starting to switch a radio channel in use to another avail- 
able channel when the average transmission power 
control amount becomes lower than the second thresh- 
old value within a fixed time in service. 
[0041] The mobile communications system may fur- 
ther comprise means for setting a third threshold value 
for each of the radio channels, and means for starting 
to switch a radio channel in use to another available 
channel when the average transmission power control 
amount becomes higher than the third threshold value 
within a fixed time in service. 

[0042] The mobile communications system may fur- 
ther comprise: means for switching a radio channel in 
use only to another free radio channel within the same 
time-division multiplexed carrier frequency in which at 
least one radio channel is accommodated; means for 
varying the first threshold value in response to an aver- 
age transmission power control amount within a fixed 
time; 

means for varying the second threshold value in 
response to the average transmission power control 
amount within a fixed time; 

means for varying the third threshold value in re- 
sponse to the average transmission power control 
amount within a fixed time; 

means for varying the second threshold value in 
response to the number of times the transmission power 
control amount becomes lower than the second thresh- 
old value within a fixed time; or 

means for varying the third threshold value in re- 
sponse to a number of times the transmission power 
control amount becomes lower than the third threshold 
value within a fixed time, 

Fig. 1 is a flow chart illustrating an example of a con- 
ventional channel allocation method for a mobile 
communications system of the type described 
above; 

Fig. 2 is a block diagram showing an example of a 
typical connection of a mobile communications sys- 
tem for which the channel allocation method for a 
mobile communications system of the present in- 
vention is applied; 

Fig. 3 is a diagrammatic view illustrating an example 
of radio channel numbers and permissible trans- 
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mission power control amounts; 
Fig. 4 is a flow chart illustrating a first operational 
embodiment of the channel allocation method for a 
mobile communications system of the present in- 
vention; 5 
Fig. 5 is a diagrammatic view illustrating the rela- 
tionship between the control ranges of the transmis- 
sion power control amount set for individual radio 
channels and the channel numbers, 
Fig. 6 is a flow chart illustrating a third embodiment; 
Fig. 7 is a partial flow chart illustrating a different 
portion of a fourth embodiment; 
Fig. 8 is a partial flow chart illustrating a different 
portion of a fifth embodiment; 
Fig. 9 is a partial flow chart illustrating a different 
portion of a sixth embodiment; 
Fig. 1 0 is a flow chart illustrating a seventh embod- 
iment of the present invention; 
Fig. 11 is a flow chart illustrating an eighth embod- 
iment of the present invention; 
Fig. 12 is a flow chart illustrating a ninth embodi- 
ment of the present invention; 
Fig. 13 is a flow chart illustrating a tenth embodi- 
ment of the present invention; and 
Fig. 14 is a diagrammatic view illustrating the rela- 
tionship among channel numbers, mobile stations 
and base stations shown in Fig. 1 . 

[0043] An embodiment of the present invention is de- 
scribed below with reference to the drawings. 
[0044] Fig. 2 is a diagrammatic view of an embodi- 
ment of a mobile communications system to which the 
channel allocation method of the present invention is ap- 
plied. 

[0045] The mobile communications system includes 
exchange 300, base stations 3A and 3B and a plurality 
of other base stations not shown and all connected to 
exchange 300, and mobile stations 6A and 6B and a 
plurality of other mobile stations not shown. Base station 
3A and base station 3B are provided in cell 5A and cell 
5B, respectively. 

[0046] Reference characters D up , U up , D down and 
U down denote the reverse-link carrier level at base sta- 
tion 3A, the reverse-link interference wave level at base 
station 3A, the forward-link carrier level at mobile station 
6A, and the forward-link interference wave level at mo- 
bile station 6A, respectively. 

[0047] When a call origination request occurs from 
mobile station 6A in the cell of base station 3A and when 
dynamic channel allocation is attempted, it is necessary 
to select a channel whose reverse-link carrier-to-inter- 
ference ratio (D up - U up ) at base station 3A and forward- 
link carrier-to-interference ratio (D down - U down ) have 
levels higher than the required level. 
[0048] Fig. 3 is a diagrammatic view illustrating the 
relationship between the transmission power control 
amount and the channel number in an example of the 
control range of the transmission power control amount 



set for each channel and applied to the channel alloca- 
tion method for a mobile communications system of the 
present invention. 

[0049] Referring to Fig. 3, the transmission power lev- 
el on the mobile station side can be controlled with a 
step of 4 dB for each channel, and the ordinate indicates 
the transmission power control amount (range within 
which control is possible) of the mobile station men- 
tioned above while the abscissa indicates the channel 
numberto which the transmission powercontrol amount 
is applicable. 

[0050] It is assumed that the control ranges are set 
for the reverse-link (mobile station to base station). Al- 
though control ranges can be set also for the forward- 
link, they are not limited here in the embodiments de- 
scribed hereinafter. 

[0051] The total number of channels available to the 
system is 100, and the channels are divided into three 
groups of 60 channels, 30 channels and 1 0 channels. 
The control ranges of the transmission power control 
amounts of the first, second and third groups are set at 
0 dB to 8 dB, 8 dB to 1 6 dB, and 1 6 dB to 24 dB, respec- 
tively. 

[0052] In particular, in Fig. 3, it is shown that channels 
which are numbered from 1 to 60 and belong to the first 
group can have transmission power control amounts of 
0 dB, 4 dB or 8 dB, and channels whose numbers are 
from 61 to 90 in the second group can have transmission 
power control amount of 8 dB, 1 2 dB or 1 6 dB. 
[0053] Further, it is shown that channels whose chan- 
nel numbers are from 91 to 100 in the third group can 
have transmission power control amounts of 16 dB, 20 
dB or 24 dB. 

[0054] Accordingly, each of the channels which, for 
example, belong to the third group and have channel 
number of 91 to 100 can be used only when the trans- 
mission power control amount falls within the range of 
16dBto 24 dB. 

[0055] Fig. 4 is a flow chart illustrating control of the 
base station to which the channel allocation method of 
the first embodiment of the present invention is applied. 
[0056] A base station (for example, base station 3A 
in Fig. 2) periodically receives and stores interference 
wave level Uup(i) of free channel i (i = 1 to n, n is the 
maximum channel number available with the system). 
[0057] Meanwhile, it is assumed that P MS , which rep- 
resents the maximum transmission power level of a mo- 
bile station (for example, mobile station 6A in Fig. 2), 
and P BS , which is the maximum transmission power lev- 
el of base station 3 A, are known. 
[0058] In the transmission power control, the proce- 
dure of adjusting the receive level toward a desired val- 
ue (THR1) is performed only for the reverse-link, and 
the range of control is as illustrated in Fig. 3. 
[0059] When a call origination request occurs, the 
base station stores the receive level of a request-for call 
origination signal (when the call is originated from the 
mobile station) or a call response signal (when the call 
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arrives at the mobile station) received through a control 
channel as Dup which represents the reverse-link car- 
rier level (S300). 

[0060] Next, the value obtained by subtracting Dup 
from P MS is set as the propagation loss (hereinafter ab- 5 
breviated to L) between the base station (3A) and the 
mobile station (6A) (S301). 

[0061] Since the reversibility of radio propagation be- 
tween the reverse-link and the forward-link and propa- 
gation loss L is considered equal, L is subtracted from 
P BS to predict forward-link carrier level Ddown at mobile 
station 6A (S302). 

[0062] Thereafter, the value obtained by subtracting 
receive level desired value THR1 from reverse-link car- 
rier level Dup is quantized into a value of 4 dB step, with 
which actual control can be performed, to determine 
control amount CNTup of the transmission power 
(S303). 

[0063] When CNTup is higher than the maximum 
transmission power control amount of 24 dB, CNTup is 
set to CNTup = 24 dB (S304). 

[0064] In contrast, when CNTup is lower than 0 dB, 
CNTup is set to 0 dB (S305). 

[0065] After the value of CNTup is determined in this 
manner, an available channel group is determined with 
reference to Fig. 3 (S306). 

[0066] When, for example, CNTup = 12 dB, the chan- 
nel numbers of the available channel group are 61 to 90 
from Fig. 3. 

[0067] On the other hand, when CNTup = 1 6 dB, the 
channel numbers of the available channel group are 61 
to 100 from Fig. 3. 

[0068] Thereafter, channel number i for identification 
of a channel is set to 1 (S307), and it is checked whether 
the first channel in the available channel group is free 
(S308). 

[0069] When the first channel is free, the value (re- 
verse-link CIR) obtained by subtracting CNTup and re- 
verse-link interference wave level Uup(1) of channel 1 
from Dup is compared with the required value (THR2) 
for the CIR(S309). 

[0070] When the reverse-link CIR is equal to or higher 
than THR2, the base station instructs the mobile station 
to measure forward-link interference wave level Udown 
(1) of channel 1 and receives the result of measurement 
from the mobile station (S310). 
[0071 ] The base station then compares the value ob- 
tained by subtracting Udown(1) from Ddown, that is, 
compares the forward-link CIR with THR2 (S31 1 ). When 
the result of comparison reveals that the forward-link 
CIR is equal to or higher than THR2, channel 1 is allo- 
cated to the call request (S312). On the contrary, when 
the reverse-link CIR or the forward-link CIR of channel 
1 is lower than THR2, channel number 1 is incremented 
by one to select next channel 2 (S3 13); and thereafter, 
steps S308 to S311 are repeated in a similar manner to 
perform determination of the interference condition. 
[0072] When performing the determination until final 



channel n (S314), and no available channel is found, 
then the call is blocked (S315). 
[0073] Fig. 5 is a diagrammatic view illustrating the 
relationship between the control ranges of the transmis- 
sion power control amount set for individual radio chan- 
nels and the channel numbers, which is used when a 
second embodiment of the present invention which is 
hereinafter described with reference to Fig. 6 is applied. 
[0074] The transmission power control ranges are set 
for the reverse-link (mobile station to base station). Al- 
though control ranges can be set also for the forward- 
link, they are not limited here. 

[0075] Assuming that the total number of channels 
available with the system is 100 and that the selection 
priority degree of a channel is provided in order from 
lower number to higher channel number, the channels 
are divided into three groups, that is, a first group of 1 0 
channels having channel numbers 1 to 10, a second 
group of 30 channels having channel numbers 1 1 to 40, 
and a third group of 60 channels having channel num- 
bers 41 to 1 00. The control ranges of the transmission 
power control amount of the first, second and third 
groups are all set at 4 dB intervals from 1 6 dB to 24 dB, 
from 8 dB to 24 dB, and from 0 dB to 24 dB, respectively. 
[0076] Accordingly, the channels of the first group 
which have channel numbers 1 to 10 can have a trans- 
mission power control amount equal to or higher than 
16 dB; the channels of the second group which have 
channel n umbers 1 1 to 40 can have a transmission pow- 
er control amount equal to or higher than 8 dB; and the 
channels of the third group which have channel num- 
bers 41 to 100 can have a transmission power control 
amount equal to or higher than 0 dB. 
[0077] Meanwhile, when any of the channels of the 
first group which have channel numbers 1 to 10 is ap- 
plied, the minimum transmission power control amount 
is 1 6 dB; when any of the channels of the second group 
which have channel numbers 11 to 40 is applied, the 
minimum transmission power control amount is 8 dB; 
and when any of the channels of the third group which 
have channel numbers 41 to 100 is applied, the mini- 
mum transmission power control amount is 0 dB. 
[0078] Fig. 6 is a flow chart illustrating a second em- 
bodiment of application different from that described 
above with reference to Fig. 4 which is applied to the 
channel allocation method for a mobile communications 
system of the present invention. 
[0079] Base station 3A in Fig. 2 periodically receives 
and stores an interference wave level Uup(i) of a free 
channel i (i = 1 to n, n is the maximum number of chan- 
nels available with the base station). 
[0080] Meanwhile, it is assumed that P MS , which rep- 
resents the maximum transmission power level of mo- 
bile station 6A in Fig. 2, and P BS , which is the maximum 
transmission power level of base station 3A, are known. 
[0081] In transmission power control, control is per- 
formed only for the reverse-link in such a way that the 
receive level is controlled to maintain higher than de- 
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sired value THR1 and CIR is kept higher than THR2, 
and the range of control is such illustrated in Fig. 5. 
[0082] When a call request occurs, the base station 
stores the receive level of a request for call origination 
signal (when the call is originated from the mobile sta- 5 
tion) or a call response signal (when the call arrives at 
the mobile station) received through the control channel 
as Dup which represents the reverse-link carrier level 
(S500). 

[0083] Next, the value obtained by subtracting Dup 
from P MS is set as a propagation loss (hereinafter ab- 
breviated to L) between the base station and the mobile 
station (S501). Since the reversibility stands between 
the reverse-link and the forward-link and propagation 
loss L is considered equal between them, L is subtracted 
from P BS to predict Ddown which is the forward-link car- 
rier level at the mobile station (S502). 
[0084] Thereafter, assuming that channel number i is 
set to 1 (S503), it is checked whether the first channel 
in the channel group is free (S504). 
[0085] When the first channel is free, transmission 
power control amount X1 with which reverse-link carrier 
level Dup is adjusted to receive level aimed value THR1 
is first determined. To this end, the value obtained by 
subtracting the receive level aimed value THR1 from re- 
verse-link carrier level Dup is quantized into a value of 
4 dB intervals, with which actual control can be per- 
formed to determine control amount X1 of the transmis- 
sion power. 

[0086] If X1 is higher than the maximum transmission 
power control amount of 24 dB, X1 is set to X1 = 24 dB, 
but when X1 is lower than 0 dB, X1 is set to X1 = 0 dB. 
[0087] In Fig. 6, the series of processes described 
above is represented by function f (S505). 
[0088] Next, transmission power control amount X2 
with which the reverse-link CIR is adjusted to a required 
value THR2 is determined. For this purpose X2 is ob- 
tained by quantizing a value which is obtained by sub- 
tracting reverse-link interference wave level Uup(1 ) and 
required value THR2 for the CIR from reverse-link car- 
rier level Dup into a value of 4 dB intervals. Further, 
when X2 is higherthan the maximum transmission pow- 
er control amount of 24 dB, X2 is set to X2 = 24 dB, but 
when X2 is lower than 0 dB, X2 is set to X2 = 0 dB. 
[0089] In Fig. 6, the series of processes described 
above is represented by function f (S506). 
[0090] The smaller of X1 and X2 determined in this 
manner is set as actual transmission power control 
amount CNTup (S507). 

[0091] CNTup is then compared with initial minimum 
transmission power control amount LV1 (1) when chan- 
nel 1 is selected to be allocated (S508). 
[0092] If CNTup is equal to or higherthan LV1 (1 ), then 
the value obtained by subtracting CNTup and reverse- 
link interference wave level Uup(1 ) of channel 1 (that is, 
the reverse-link CIR after transmission power control) 
from Dup is compared with required value THR2 for the 
CIR (S509). 



[0093] When the reverse-link CIR is equal to or higher 
than THR2, base station 3A instructs mobile station 6A 
of measurement of forward-link interference level 
Udown(1) of channel 1 and receives the result from mo- 
bile station 6A (S510). 

[0094] The value (that is, the forward-link CIR) ob- 
tained by subtracting Udown(1) from Ddown is com- 
pared with THR2 (S511). 

[0095] If the comparison proves that the forward-link 
CIR is also equal to or higher than THR2, channel 1 is 
allocated to the call request (S512). 
[0096] If channel 1 is busy, when CNTup is lowerthan 
LV1(1) or when the reverse-link CIR or the forward-link 
CIR is smaller than THR2, parameter i is incremented 
by one to select next channel 2 (S513), and steps S504 
to S511 are repeated in a similar manner to check 
whether channel 2 can be used. 
[0097] When the determination is performed for final 
channel n (S514), if no available channel is found, then 
the call is blocked (S515). 

[0098] Fig. 7 is a partial flow chart illustrating a third 
embodiment of the present invention different from 
those of Figs. 4 and 6. 

[0099] In the present application embodiment a chan- 
nel allocation method for a mobile communications sys- 
tem is provided by the application embodiment of Fig. 6 
to which the steps of Fig. 7 are added. 
[0100] In particular, points A, B and C shown in Fig. 7 
are related to points A, B and C shown in Fig. 6, respec- 
tively. 

[01 01 ] The control range of transmission power con- 
trol is as illustrated in Fig. 5. 

[0102] When the result of the check to determine 
whether the ith channel is free (S504) described here- 
inabove with reference to Fig. 6 proves that the channel 
is free, the control sequence advances to S600 shown 
in Fig. 6. Base station 3A measures the number of oc- 
currences of interference within an arbitrary time (T1) in 
all busy channels, that is, the number of times by which 
the CIR becomes lowerthan the required value during 
service and sets the value as m (S600). 
[0103] Next, base station 3A compares interference 
occurrence number m with threshold value THR3 
(S601). 

[0104] Here, if interference occurrence number m of 
the ith channel is equal to or higherthan threshold value 
THR3, then base station 3A inhibits new allocation of 
any channel whose minimum transmission power con- 
trol amount at allocation is the same as the channel 
compared with THR3 (S602). 

[0105] By way of the example of Fig. 5, the channel 
number of a channel with which the minimum transmis- 
sion power control amount at allocation is the minimum 
level (0 dB) ranges from 41 to 1 00, and it is prevented 
from allocating any of those channels to a new call in a 
same condition. 

[0106] When interference occurrence number m is 
lower than threshold value THR3 at S601, the control 
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sequence advances to S505 shown in Fig. 6 to permit 
new allocation of a channel with which the initial mini- 
mum transmission power amount is at the minimum lev- 
el. 

[0107] Accordingly, all channels are permitted to be 
allocated to a newly call. While, in the present embodi- 
ment, a newly allocatable channel is selected in accord- 
ance with the numberof occurrences of interference, the 
compulsory disconnections occurrence number (the 
number of disconnection due to no replaceable channel 
for occurrence of interference) may be employed in 
place of the number of occurrences of interference. 
[0108] Fig. 8 is a partial flow chart illustrating a fourth 
embodiment of the channel allocation method for a mo- 
bile communications system of the present invention dif- 
ferent from the embodiments described above. 
[0109] The channel allocation method for the mobile 
communications system illustrated in Fig. 8 is applied to 
a channel in service which has been allocated by the 
second embodiment with reference to Fig. 6. 
[0110] CNTmin(i) which represents the in-service 
minimum transmission power control amount is set for 
each channel. The values of CNTmin(i) are set 4 dB low- 
er than the values of LV1 (i) which represent the initial 
minimum transmission power control amount. In partic- 
ular, the in-service minimum transmission power control 
amounts of channels 1 to 10, 11 to 40, and 41 to 100 
are 12 dB, 4 dB, and -4 dB, respectively. 
[0111] Base station 3A in Fig. 2 measures the aver- 
age value of the transmission power control amount 
within an arbitrary time (T2) for a call in service in a chan- 
nel having channel number i and sets the value as CN- 
Tave(i) (S700). 

[01 1 2] Base station 3 A then compares average trans- 
mission power control amount CNTave(i) and in-service 
minimum transmission power control amount CNTmin 
(i) of the channel (S701). 

[0113] Here, if CNTave(i) is lower than CNTmin(i), the 
base station determines that it is not suitable to use the 
channel as is, and starts switching control to another 
channel (S702). 

[0114] If CNTave(i) is equal to or higher than CNTmin 
(i) at S701, the call is continued in service by way of 
channel i as is. 

[0115] Fig. 9 is a partial flow chart of a fifth embodi- 
ment of the present invention which is different from the 
methods described above which is applied to the system 
of Fig. 2. 

[01 1 6] The present control is performed for a channel 
in service which has been allocated by the method de- 
scribed hereinabove with reference to Fig. 6. 
[0117] CNTmax(i) which represents the in-service 
maximum transmission power control amount is set for 
each channel. 

[0118] The values of CNTmax(i) are set 8 dB higher 
than the values of LV1 (i) which represents the initial min- 
imum transmission power control amount. In particular, 
the in-service minimum transmission power control 



amounts of channels 1 to 10, 11 to 40, and 41 to 100 
are 24 dB, 16 dB, and 8 dB, respectively. 
[0119] Base station 3A measures the average value 
of the transmission power control amount within an ar- 
s bitrary time (T3) for a call in service in a channel having 
channel number i and sets the value as CNTave(i) 
(S800). 

[01 20] Base station 3A then compares average trans- 
mission power control amount CNTave(i) and in-service 
10 maximum transmission power control amount CNTmax 
(i) of the channel (S801). 

[0121] Here, if CNTave(i) is higher than CNTmax(i), 
base station 3A determines that it is not suitable to use 
the channel as is, and starts switching control to another 
is channel (S802). 

[0122] If CNTave(i) is equal to or lower than CNTmax 
(i) at S801, the call is continued in service by way of 
channel i as is. 

[0123] Fig. 10 is a flow chart of a sixth embodiment 
20 illustrating operation when the channel allocation meth- 
od for a mobile communications system of the present 
invention which is different from the methods described 
above is applied to the system shown in Fig. 2. 
[0124] In the present method, S702 or S802 at which 
25 the channel switching control in the channel allocation 
method described hereinabove with reference to Fig, 8 
or 9 takes place, is replaced by the steps shown in Fig. 
10. 

[01 25] The channel allocation method in Fig. 1 0 is em- 
30 ployed in a mobile communications system oftheTDMA 
(time division multiplex accessing) system wherein a 
plurality of channels are time-division multiplexed on the 
same carrier frequency. 

[0126] After channel switching is started in the chan- 
35 nel allocation method illustrated in Fig. 8 or 9, base sta- 
tion 3 A shown in Fig. 2 sets parameter k for identification 
of the carrier frequency, that is, the channel number, to 
1 (S900), and selects carrier frequency 1 corresponding 
to channel number 1 in the available carrier frequency 
40 group, and thereafter checks the use conditions of all 
the channels on the carrier frequency. 
[0127] When more than one channel is used, switch- 
ing to anotherfree channel on carrier frequency 1 is per- 
formed (S903) and success or failure of the result of 
45 switching is determined (S904). 

[0128] If the switching is successful, the control is 
ended immediately. 

[0129] If no channel is free on carrier frequency 1 , or 
if switching to anotherfree channel on carrier frequency 
50 1 has not been performed successfully, parameter k is 
increased one to select next carrier frequency 2 (S905), 
and thereafter steps S901 to S903 are repeated in a sim- 
ilar manner. 

[01 30] When the switching control is performed for the 
55 final carrier frequency, but no available channel is found 
(S906), then the control is ended. 
[0131] Fig. 11 is a flow chart of a seventh embodiment 
of the channel allocation method for a mobile commu- 
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nications system of the present invention. 
[0132] The method of Fig. 11 is performed independ- 
ently of channel allocation when the channel allocation 
method described hereinabove with reference to Fig. 5, 
7 or 8 is applied to the system shown in Fig. 2. 
[01 33] It is assumed that LV1 (i) representing the initial 
minimum transmission power control amount, CNTmin 
(i) representing the in-service minimum transmission 
power control amount and CNTmax(i) representing the 
in-service maximum transmission power control amount 
are set for each channel. 

[0134] Base station 3A measures the average value 
of the transmission power control amount within an ar- 
bitrary time (T4) sufficiently longer than the average 
service time for a channel whose channel number is i, 
and sets the value as CNTave(i) (S1000). 
[0135] Next, difference Z(i) between average trans- 
mission power control amount CNTave(i) and minimum 
transmission power control amount LV1 (i) is calculated 

(51001) , and is compared with threshold value THR4 

(51002) . 

[0136] Here, if Z(i) is higherthanTHR4, then the base 
station increases 4 dB for each of the values of initial 
minimum transmission power control amount LV(i), in- 
service minimum transmission power control amount 
CNTmin(i) and in-service maximum transmission power 
control amount CNTmax(i) of channel i and continues 
to use the same channel (S1003, S1004 and S1005). 
[0137] If Z(i) is equal to or lower than THR4, then Z(i) 
is compared with threshold value THR5 (S1006). 
[0138] Here, if Z(i) is lower than THR5, the base sta- 
tion decreases 4dB for each of the values of initial min- 
imum transmission power control amount LV(i), in-serv- 
ice minimum transmission power control amount CNT- 
min(i) and in-service maximum transmission power con- 
trol amount CNTmax(i) of channel i, and continues to 
use the same channel (S1 003, S1 004 and S1 005). 
[01 39] Fig. 1 2 is a flow chart of an eighth embodiment 
of the channel allocation method for a mobile commu- 
nications system of the present invention which is dif- 
ferent from the embodiments described above. 
[0140] The present control is performed independent- 
ly of channel allocation when the channel allocation 
method described hereinabove with reference to Fig. 9 
is applied to the system of Fig. 2. 
[0141] In-service minimum transmission power con- 
trol amount CNTmin(i) is set for each channel. 
[0142] Base station 3A measures the number of times 
by which the transmission power control amount be- 
comes lower than in-service minimum transmission 
power control amount CNTmin(i) within an arbitrary time 
(T5) sufficiently longer than the average service time for 
a channel having channel number i and sets the value 
as p (S1100). Base station 3A then compares p and 
threshold value Lmax (S1 1 01 ). If the comparison proves 
that p is higher than Lmax, base station 3A decreases 
the value of in-service minimum transmission power 
control amount CNTmin(i) of a channel having channel 



number i by 4 dB and continues to use the same channel 
(S1102). 

[0143] If p is equal to or lower than Lmax, p and 
threshold value Lmin are compared (S1103). 

5 [0144] If the result proves that p is lower than Lmin, 
then base station 3A increases in-service minimum 
transmission power control amount CNTmin(i) of a 
channel having channel number i by 4 dB and continues 
to use the same channel (S1104). 

w [0145] If p is equal to or higher than Lmin, use of the 
channel is continued. 

[0146] Fig. 13 is a flow chart of a ninth embodiment 
of the channel allocation method for a mobile commu- 
nications system of the present invention which is dif- 
15 ferent from the embodiments described above. 

[0147] The present control is performed independent- 
ly of channel allocation when the channel allocation 
method described hereinabove with reference to Fig. 9 
is applied. 

20 [0148] In-service maximum transmission power con- 
trol amount CNTmax(i) is set for each channel. Base 
station 3A measures the number of times by which the 
transmission power control amount becomes higher 
than in-service maximum transmission power control 

25 amount CNTmax(i) within an arbitrary time (T6) suffi- 
ciently longer than the average service time for a chan- 
nel having channel number i and sets the value as q 
(S1200). Base station 3A then compares q and thresh- 
old value Mmax (S1201). 

30 [0149] If the comparison proves that q is higher than 
Mmax, base station 3A increases the value of in-service 
minimum transmission power control amount CNTmax 
(i) of a channel having channel number i by 4 dB and 
continues to use the same channel (S1202). 

35 [0150] If q is equal to or lower than Mmax, p and 
threshold value Mmin are compared with each other 
(S1203). 

[0151] If the result proves that q is lower than Mmin, 
then base station 3A decreases in-service maximum 

40 transmission power control amount CNTmax(i) of a 
channel having channel number i by 4 dB and ends the 
control (S1204). If q is equal to or higher than Mmin, 
then use of the same channel is continued. 
[01 52] As described in detail to this point, the channel 

45 allocation method for a mobile communications system 
of the present invention is advantageous in that it pro- 
vides a channel allocation method which is short in av- 
erage reuse distance and high in frequency utilization 
efficiency while suppressing the average transmission 

so power by performing transmission power control. 

Claims 

55 1. A channel allocation method in a mobile communi- 
cations system in which a plurality of base stations 
(3A.3B) are disposed in a service area and radio 
communication is performed between one of said 
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base stations and a mobile station (6A.6B), said 
method handled by each base station comprising 
the steps of: 

setting the control range of the transmission 
power control amount for each radio channels; 
and 

selecting, upon communication of each of said 
base stations with the mobile station, one of 
said radio channels which has a control range 
corresponding to the necessary transmission 
power control amount, and allocating the se- 
lected radio channel for communication with 
the mobile station. 

2. A method as claimed in claim 1 , 

further comprising the steps of: 

setting a selection priority degree and a first 
threshold value to each of the radio channels 
such that the first threshold value is set at least 
equal to or higherforthe channel having higher 
priority degree than the lower priority channel; 
and allocating of one radio channel having the 
first threshold value when the transmission 
power control amount for the communication 
with the mobile station exceeds the first thresh- 
old value. 

3. A method as claimed in claim 2, 

further comprising the steps of: 

counting the frequency of interference and 
compulsory disconnection occurring in service 
corresponding for each of the first threshold 
values; and 

inhibiting the allocation of radio channel whose 
first threshold value is the least level of the 
transmission power control amount when the 
frequency corresponding to said first threshold 
value becomes higher than a predetermined 
value. 

4. A method as claimed in claim 1 . 2 or 3, further com- 
prising the steps of: 

setting a second threshold value for each of the 
radio channels; and 

starting to switch a radio channel in use to an- 
other available channel when the average 
transmission power control amount within a 
fixed time in service becomes lower than the 
second threshold value. 

5. A method as claimed in any one of claims 1 to 4, 
further comprising the steps of: 

setting a third threshold value for each of the 



radio channels; and 

starting to switch a radio channel in use to an- 
other available channel when the average 
transmission power control amount within a 
5 fixed time in service becomes higher than the 

third threshold value. 

6. A method as claimed in claim 4 or 5, further com- 
prising the step of: 

10 

switching a radio channel in use only to another 
free radio channel in the same time-division 
multiplexed carrier frequency. 

15 7. A method as claimed in any one of claims 2 to 6, 
wherein 

said first threshold value is varied in response to the 
average transmission power control amount within 
a fixed time. 

20 

8. A method as claimed in any one of claims 4 to 7, 
wherein 

said second threshold value is varied in response 
to the average transmission power control amount 
25 within a fixed time. 

9. A method as claimed in any one of claims 5 to 8, 
wherein 

said third threshold value is varied in response to 
30 the average transmission power control amount 
within a fixed time. 

10. A method as claimed in any one of claims 4 to 9, 
wherein 

35 the second-threshold value is varied in response to 
the number of times the transmission power control 
amount becomes lower than said second threshold 
value within a fixed time. 

40 11. A method as claimed in any one of claims 5 to 10, 
wherein 

said third threshold value is varied in response to 
the number of times the transmission power control 
amount becomes lower than said third threshold 
45 value within a fixed time. 

12. A mobile communications system wherein a plural- 
ity of base stations (3A.3B) are disposed in a serv- 
ice area and radiocommunication is performed be- 
50 tween one of said base stations and a mobile station 
(6A,6B), said system comprising in each base sta- 
tion: 

means for setting and registering the control 
ss range of the transmission power control 

amount for each radio channels; and 
means for selecting, upon communication with 
the mobile station, one radio channel which has 
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a control range corresponding to the necessary 
transmission power control amount, and allo- 
cating the selected radio channel for communi- 
cation with the mobile station. 

1 3. A system as claimed in claim 1 2, f u rther comprising: 

means for providing a selection priority degree 
and registering a first threshold value to each 
of the radio channels such that the first thresh- 
old value is set at least equal to or higher for 
the channel having higher priority degree than 
the lower priority channel; and 
means for allocating of one radio channel hav- 
ing the first threshold value when the transmis- 
sion power control amount for the communica- 
tion with the mobile station exceeds the first 
threshold value. 

14. A system as claimed in claim 13, further comprising: 

means for counting the frequency of interfer- 
ence and compulsory disconnection occurring 
in service corresponding for each of the first 
threshold values; and 

means for inhibiting the allocation of radio 
channel whose first threshold value is the least 
level of the transmission control power amount 
when the frequency corresponding to said first 
threshold value becomes higher than a prede- 
termined value. 

15. A system as claimed in claim 12, 13 or 14, further 
comprising: 

means for setting and preferably registering a 
second threshold value for each of the radio 
channels; and 

means for starting to switch to another radio 
channel when the average transmission power 
control amount becomes lower than the second 
threshold value within a fixed time in service. 



the same time-division multiplexed carrier fre- 
quency in which at least one radio channel is 
accommodated. 

5 18. A system as claimed in any one of claims 13 to 17, 
further comprising: 

means for varying the first threshold value in 
response to the average transmission power 
10 control amount within a fixed time. 

19. A system as claimed in any one of claims 15 to 18, 
further comprising: 

15 means for varying the second threshold value 

in response to the average transmission power 
control amount within a fixed time. 

20. A system as claimed in any one of claims 1 6 to 1 9, 
20 further comprising: 

means for varying the third threshold value in 
response to the average transmission power 
control amount within a fixed time. 

25 

21. A system as claimed in any one of claims 15 to 20, 
further comprising: 

means for varying said second threshold value 
30 jn response to the number of times the trans- 

mission power control amount becomes lower 
than said second threshold value within a fixed 
time. 

35 22. A system as claimed in any one of claims 1 6 to 21 , 
further comprising: 

means for varying said third threshold value in 
response to the number of times the transmis- 
40 sion powercontrol amount becomes lowerthan 

said third threshold value within a fixed time. 
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16. A system as claimed in any one of claims 12 to 15, 
further comprising: 

means for setting a third threshold value for 
each of the radio channels; and 
means forstarting to switch to another available 
channel when the average transmission power 
control amount becomes higher than the third 
threshold value within a fixed time in service. 

1 7. A system as claimed in claim 1 5 or 1 6, further com- 
prising: 

means for switching a radio channel in use pref- 
erably only to another free radio channel within 



1. Kanalzuweisungsverfahren bei einem Mobilkom- 
munikationssystem, bei dem mehrere Basisstatio- 
nen (3A, 3B) in einem Versorgungsbereich ange- 
ordnet sind und eine Funkkommunikation zwischen 
50 einer der Basisstationen und einer Mobilstation (6A, 
6B) vorgenommen wird, wobei das von jeder Basis- 
station ausgefuhrte Verfahren die folgenden Schrit- 
te aufweist: 

55 Festlegen des Steuerbereichs des Ubertra- 

gungsleistungs-Steuerbetrags fur jeden Funk- 
kanal, und 

Auswahlen von einem der Funkkanale, dessen 
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Steuerbereich dem erforderlichen Ubertra- 
gungsleistungs-Steuerbetrag entspricht, nach- 
dem jede der Basisstationen mit der Mobilsta- 
tion kommuniziert hat, und Zuweisen des aus- 
gewahlten Funkkanals zur Kommunikation mit 5 
der Mobilstation. 

Verfahren nach Anspruch 1 , welches weiter die fol- 
genden Schritte aufweist: 

10 

Festlegen eines Auswahlprioritatsgrads und ei- 
nes ersten Schwellenwerts fur jeden der Funk- 
kanale, so daB der erste Schwellenwert fur den 
Kanal mit dem hoheren Prioritatsgrad zumin- 
dest gleich demjenigen fur den Kanal niedrige- is 
rer Prioritat oder hoher als dieser gelegt wird, 
und Zuweisen eines Funkkanals mit dem er- 
sten Schwellenwert, wenn der Ubertragungs- 
leistungs-Steuerbetrag fur die Kommunikation 
mit der Mobilstation den ersten Schwellenwert 20 
ubersteigt. 

Verfahren nach Anspruch 2, welches weiter die fol- 
genden Schritte aufweist: 

25 

Zahlen der Haufigkeit des Auftretens von Inter- 
ferenz und eines erzwungenen Trennens beim 
Betrieb entsprechend jedem der ersten 
Schwellenwerte, und 

Verhindern des Zuweisens des Funkkanals, 30 
dessen erster Schwellenwert der kleinste Pe- 
gel des Ubertragungsleistungs-Steuerbetrags 
ist, wenn die dem ersten Schwellenwert ent- 
sprechende Haufigkeit hoher wird als ein vor- 
gegebener Wert. 35 

Verfahren nach Anspruch 1 , 2 oder 3, welches wei- 
ter die folgenden Schritte aufweist: 

Festlegen eines zweiten Schwellenwerts fur je- *o 
den der Funkkanale und 
Beginnen mit dem Schalten eines verwendeten 
Funkkanals zu einem anderen verfugbaren Ka- 
nal, wenn der durchschnittliche Ubertragungs- 
leistungs-Steuerbetrag innerhalb einer festen 45 
Zeit beim Betrieb kleiner wird als der zweite 
Schwellenwert. 

Verfahren nach einem der Anspruche 1 bis 4, wel- 
ches weiter die folgenden Schritte aufweist: so 

Festlegen eines dritten Schwellenwerts fur je- 
den der Funkkanale und 
Beginnen mit dem Schalten eines verwendeten 
Funkkanals zu einem anderen verfugbaren Ka- 55 
nal, wenn der durchschnittliche Ubertragungs- 
leistungs-Steuerbetrag innerhalb einer festen 
Zeit beim Betrieb hoher wird als der dritte 



Schweilenwert. 

6. Verfahren nach Anspruch 4 oder 5, welches weiter 
den folgenden Schritt aufweist: 

Schalten eines verwendeten Funkkanals nur 
zu einem anderen freien Funkkanal bei der glei- 
chen Zeitmultiplex-Tragerfrequenz. 

7. Verfahren nach einem der Anspruche 2 bis 6, wobei 

der erste Schwellenwert ansprechend auf 
den durchschnittlichen Ubertragungsleistungs- 
Steuerbetrag innerhalb einer festen Zeit geandert 
wird. 

8. Verfahren nach einem der Anspruche 4 bis 7, wobei 

der zweite Schwellenwert ansprechend auf 
den durchschnittlichen Ubertragungsleistungs- 
Steuerbetrag innerhalb einer festen Zeit geandert 
wird. 

9. Verfahren nach einem der Anspruche 5 bis 8, wobei 

der dritte Schwellenwert ansprechend auf 
den durchschnittlichen Ubertragungsleistungs- 
Steuerbetrag innerhalb einer festen Zeit geandert 
wird. 

1 0. Verfahren nach einem der Anspruche 4 bis 9, wobei 

der zweite Schwellenwert ansprechend auf 
die Haufigkeit geandert wird, mit der der Ubertra- 
gungsleistungs-Steuerbetrag innerhalb einer fe- 
sten Zeit kleiner wird als der zweite Schwellenwert. 

11. Verfahren nach einem der Anspruche 5 bis 10, wo- 
bei 

der dritte Schwellenwert ansprechend auf die 
Haufigkeit geandert wird, mit der der Ubertragungs- 
leistungs-Steuerbetrag innerhalb einer festen Zeit 
kleiner wird als der dritte Schwellenwert. 

12. Mobilkommunikationssystem, bei dem mehrere Ba- 
sisstationen (3A, 3B) in einem Verso rgungsbereich 
angeordnet sind und eine Funkkommunikation zwi- 
schen einer der Basisstationen und einer Mobilsta- 
tion (6A, 6B) vorgenommen wird, wobei das System 
in jeder Basisstation aufweist: 

eine Einrichtungzum Festlegen und Registrie- 
ren des Steuerbereichs des Ubertragungslei- 
stungs-Steuerbetragsfiir jeden Funkkanal, und 
eine Einrichtung zum nach einer Kommunika- 
tion mit der Mobilstation erfolgenden Auswah- 
len eines Funkkanals, der einen Steuerbereich 
aufweist, welcher dem erforderlichen Ubertra- 
gungsleistungs-Steuerbetrag entspricht, und 
zum Zuweisen des ausgewahlten Funkkanals 
zur Kommunikation mit der Mobilstation. 
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13. System nach Anspruch 12, weiter aufweisend: 

eine Einrichtung zum Bereitstellen eines Aus- 
wahlprioritatsgrads und zum Registrieren elnes 
ersten Schwellenwerts furjeden der Funkkana- 
le, so daB der erste Schwellenwert fur den Ka- 
nal mit dem hoheren Prioritatsgrad zumindest 
gleich demjenigen fur den Kanal niedrigerer 
Prioritat oder hoher als dieser gelegt wird, und 
eine Einrichtung zum Zuweisen eines Funkka- 
nals mit dem ersten Schwellenwert, wenn der 
Ubertragungsleistungs-Steuerbetrag fur die 
Kommunikation mit der Mobil station den ersten 
Schwellenwert ubersteigt. 

14. System nach Anspruch 13, weiter aufweisend: 

eine Einrichtung zum Zahlen der Haufigkeit des 
Auftretens von Interferenz und eines erzwun- 
genen Trennens beim Betrieb entsprechend je- 
dem der ersten Schwellenwerte, und 
eine Einrichtung zum Verhindern des Zuwei- 
sens des Funkkanals, dessen erster Schwel- 
lenwert der kleinste Pegel des Ubertragungs- 
leistungs-Steuerbetrags ist, wenn die dem er- 
sten Schwellenwert entsprechende Haufigkeit 
hoher als ein vorgegebener Wert wird. 

15. System nach Anspruch 12, 13 Oder 14, weiter auf- 
weisend: 

eine Einrichtung zum Festlegen und vorzugs- 
weise Registrieren eines zweiten Schwellen- 
werts furjeden der Funkkanale, und 
eine Einrichtung zum Beginnen mit dem Schal- 
ten zu einem anderen Funkkanal, wenn der 
durchschnittliche Ubertragungsleistungs-Steu- 
erbetrag innertialb einer festen Betriebszeit 
kleiner wird als der zweite Schwellenwert. 

1 6. System nach einem der Anspruche 1 2 bis 1 5, weiter 
aufweisend: 

eine Einrichtung zum Festlegen eines dritten 
Schwellenwerts furjeden der Funkkanale, und 
eine Einrichtung zum Beginnen mit dem Schal- 
ten zu einem anderen verfugbaren Kanal, wenn 
der durchschnittliche Ubertragungsleistungs- 
Steuerbetrag innerhalb einer festen Betriebs- 
zeit hoher wird als der dritte Schwellenwert. 

17. System nach Anspruch 15 oder 16, weiter aufwei- 
send: 

eine Einrichtung zum Schalten eines verwen- 
deten Funkkanals vorzugsweise nur zu einem 
anderen freien Funkkanal innerhalb derselben 
Zeitmultiplex-Tragerfrequenz, in der minde- 



stens ein Funkkanal vorhanden ist. 

18. System nach einem der Anspruche 13 bis 17, weiter 
aufweisend: 

5 

eine Einrichtung zum Andern des ersten 
Schwellenwerts ansprechend auf den durch- 
schnittlichen Ubertragungsleistungs-Steuerbe- 
trag innerhalb einer festen Zeit. 

10 

19. System nach einem der Anspruche 15 bis 18, weiter 
aufweisend: 

eine Einrichtung zum Andern des zweiten 
15 Schwellenwerts ansprechend auf den durch- 

schnittlichen Ubertragungsleistungs-Steuerbe- 
trag innerhalb einer festen Zeit. 

20. System nach einem der Anspruche 1 6 bis 19, weiter 
20 aufweisend: 

eine Einrichtung zum Andern des dritten 
Schwellenwerts ansprechend auf den durch- 
schnittlichen Ubertragungsleistungs-Steuerbe- 
25 trag innerhalb einer festen Zeit. 

21 . System nach einem der Anspruche 1 5 bis 20, weiter 
aufweisend: 

30 eine Einrichtung zum Andern des zweiten 

Schwellenwerts ansprechend auf die Haufig- 
keit, mit der der Ubertragungsleistungs-Steuer- 
betrag innerhalb einer festen Zeit kleiner wird 
als der zweite Schwellenwert. 

35 

22. System nach einem der Anspruche 1 6 bis 21 , weiter 
aufweisend: 

eine Einrichtung zum Andern des dritten 
to Schwellenwerts ansprechend auf die Haufig- 

keit, mit derderUbertragungsleistungs-Steuer- 
betrag innerhalb einer festen Zeit kleiner wird 
als der dritte Schwellenwert. 

45 

Revendications 

1. Proc6d§ d'attribution de canaux dans un systfcme 
de radiocommunication mobile dans lequel une plu- 

50 ralite de stations de base (3A, 3B) sont disposes 
dans une zone de service et ou des radiocommu- 
nications sont assumes entre une desdites stations 
de base et une station mobile (6A, 6B), ledit proc§- 
d6 mis en oeuvre par chaque station de base com- 

55 prenant les 6tapes consistant a : 

d^finir la plage de commande de la quantite de 
regulation de puissance demission pour cha- 
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que canal radio ; et 

selectionner, lors d'une communication de cha- 
cune desdites stations de base avec la station 
mobile, un desdits canaux radio qui a une plage 
de commande correspondant k la quantite ne- 
cessaire de regulation de puissance d'emis- 
sion, et attribuer ie canal radio selectionne pour 
la communication avec la station mobile. 

2. Precede selon la revendication 1, comprenant en 
outre les etapes consistant k : 

definir un degre de priorite de selection et une 
premiere valeur de seuil pour chacun des ca- 
naux radio de telle sorte que ia premiere valeur 
de seuil est fixee k une valeur au moins egale 
ou superieure pour le canal ayant un degre de 
priorite superieur au canal k priorite inferieure ; 
et 

attribuer un canal radio ayant la premiere va- 
leur de seuil quand la quantite de regulation de 
puissance d'emission pour la communication 
avec la station mobile depasse la premiere va- 
leur de seuil. 

3. ProcedS selon la revendication 2, comprenant en 
outre les etapes consistant k : 

compter la frequence d'interference et de de- 
connexion forcee survenant en service et cor- 
respondant a chacune des premieres valeurs 
de seuil ; et 

bloquer I'attribution d'un canal radio dont la pre- 
miere valeur de seuil est le plus bas niveau de 
la quantite de regulation de puissance d'emis- 
sion quand la frequence correspondant k ladite 
premiere valeur de seuil devient superieure k 
une valeur predetermined. 

4. Precede selon Tune des revendications 1 , 2 ou 3 
comprenant en outre les etapes consistant k : 

definir une seconde valeur de seuil pour cha- 
cun des canaux radio ; et 
debuter la commutation d'un canal radio en ser- 
vice vers un autre canal disponible lorsque la 
quantite moyenne de regulation de puissance 
d'6mission dans un d6lai imparti en service de- 
vient inferieure k la seconde valeur de seuil. 

5. ProcSde selon I'une quelconque des revendications 
1 a 4, comprenant en outre les etapes consistant k : 

definir une troisieme valeur de seuil pour cha- 
cun des canaux radio ; et 
debuter la commutation d'un canal radio en ser- 
vice vers un autre canal disponible lorsque la 
quantite moyenne de regulation de puissance 



d'emission dans un delai imparti en service de- 
vient superieure k ia troisieme valeur de seuil. 

Precede selon la revendication 4 ou 5, comprenant 
en outre I'etape consistant k : 

commuter un canal radio en service unique- 
ment sur un autre canal radio libre sur la meme 
frequence porteuse k multiplexage temporel. 

Precede selon Tune quelconque des revendications 
2 a 6, dans lequei 

ladite premiere valeur de seuil vane en repon- 
se k la quantite moyenne de regulation de puissan- 
ce d'emission dans un delai imparti. 

Precede selon I'une quelconque des revendications 

4 & 7, dans lequei 
ladite deuxieme valeur de seuil varie en re- 

ponse k la quantite moyenne de regulation de puis- 
sance d'emission dans un delai imparti. 

Precede selon I'une quelconque des revendications 

5 a 8, dans lequei 
ladite troisieme valeur de seuil varie en repon- 

se k la quantite moyenne de regulation de puissan- 
ce d'emission dans un delai imparti. 

Precede selon I'une quelconque des revendications 

4 a 9, dans lequei 
la deuxieme valeur de seuil varie en reponse 

au nombre de fois ou la quantite de regulation de 
puissance d'emission devient inferieure a ladite 
deuxieme valeur de seuil dans un d6lai imparti. 

11. Precede selon I'une quelconque des revendications 

5 a 10, dans lequei 

la troisieme valeur de seuil varie en reponse 
au nombre de fois ou la quantite de regulation de 
puissance d'emission devient inferieure k ladite troi- 
sieme valeur de seuil dans un delai imparti. 

12. Systeme de radiocommunication mobile dans le- 
quei une plurality de stations de base (3A, 3B) sont 
disposees dans une zone de service et ou des ra- 
diocommunications sont assurees entre une desdi- 
tes stations de base et une station mobile (6A, 6B), 
ledit systeme comprenant dans chaque station de 
base : 

des moyens permettant de definir et d'enregis- 
trer la plage de commande de la quantite de 
regulation de puissance d'emission pour cha- 
que canal radio ; et 

des moyens permettant de selectionner, lors 
d'une communication avec la station mobile, un 
canal radio qui a une plage de commande cor- 
respondant k la quantite necessaire de regula- 
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tion de puissance d'emission, et d'attribuer le 
canal radio selectionne pour la communication 
avec la station mobile. 

13. Systeme selon la revendication 12, comprenant en 
outre : 

des moyens permettant de definir un degre de 
priorite de selection et d'enregistrer une pre- 
miere valeur de seuil pour chacun des canaux 
radio de telle sorte que la premiere valeur de 
seuil est fixee a une valeur au moins egale ou 
superieure pour le canal ayant un degre de 
priorite superieur au canal a priorite inferieure ; 
et 

des moyens permettant d'attribuer un canal ra- 
dio ayant ia premiere valeur de seuil quand la 
quantite de regulation de puissance d'emission 
pour la communication avec la station mobile 
depasse la premiere valeur de seuil. 

14. Systeme selon la revendication 13, comprenant en 
outre : 

des moyens permettant de compter la frequen- 
ce d'interference et de deconnexion forcee sur- 
venant en service et correspondant a chacune 
des premieres valeurs de seuil ; et 
des moyens permettant de bloquer I'attribution 
d'un canal radio dont la premiere valeur de seuil 
est le plus bas niveau de la quantite de regula- 
tion de puissance d'emission quand la frequen- 
ce correspondant a ladite premiere valeur de 
seuil devient superieure a une valeur predeter- 
minee. 

15. Systeme selon la revendication 12, 13 ou 14, com- 
prenant en outre : 

des moyens permettant de definir et, de prefe- 
rence, d'enregistrer une deuxieme valeur de 
seuil pour chacun des canaux radio ; et 
des moyens permettant de commencer a com- 
muter surun autre canal radio quand la quantite 
moyenne de regulation de puissance d'emis- 
sion devient inferieure a la deuxieme valeur de 
seuil dans un delai imparti en service. 

16. Systeme selon Tune quelconque des revendica- 
tions 12 a 15, comprenant en outre : 

des moyens permettant de definir une troisie- 
me valeur de seuil pour chacun des canaux 
radio ; et 

des moyens permettant de commencer a com- 
muter sur un autre canal disponible quand la 
quantite moyenne de regulation de puissance 
d'emission devient superieure a la troisieme 



valeur de seuil dans un delai imparti en service. 

17. Systeme selon la revendication 15 ou 16, compre- 
nant en outre : 

5 

des moyens permettant de commuter un canal 
radio en service de preference uniquement sur 
un autre canal radio libre sur la meme frequen- 
ce porteuse a multiplexage temporel sur laquel- 
10 le au moins un canal radio est transmis. 

18. Systeme selon Tune quelconque des revendica- 
tions 1 3 a 1 7, comprenant en outre : 

is des moyens permettant de faire varier la pre- 

miere valeur de seuil en reponse a la quantite 
moyenne de regulation de puissance d'emis- 
sion dans un delai imparti. 

20 19. Systeme selon Tune quelconque des revendica- 
tions 15 a 18, comprenant en outre : 

des moyens permettant de faire varier la 
deuxieme valeur de seuil en reponse a la quan- 
25 tite moyenne de regulation de puissance 

d'emission dans un delai imparti. 

20. Systeme selon Tune quelconque des revendica- 
tions 1 6 a 1 9, comprenant en outre : 

30 

des moyens permettant de faire varier la troi- 
sieme valeur de seuil en reponse a la quantite 
moyenne de regulation de puissance d'emis- 
sion dans un delai imparti. 

35 

21. Systeme selon Tune quelconque des revendica- 
tions 1 5 a 20, comprenant en outre : 

des moyens permettant de faire varier ladite 
40 deuxieme valeur de seuil en reponse au nom- 

bre de fois ou ia quantite de regulation de puis- 
sance d'emission devient inferieure a ladite 
deuxieme valeur de seuil dans un delai imparti. 

45 22. Systeme selon I'une quelconque des revendica- 
tions 1 6 a 21 , comprenant en outre : 

des moyens permettant de faire varier ladite 
troisieme valeur de seuil en reponse au nombre 
so de fois ou la quantite de regulation de puissan- 

ce d'emission devient inferieure a ladite troisie- 
me valeur de seuil dans un delai imparti. 
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Fig. 1 (Prior Art) 
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Fig. 2 
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Fig. 4- 
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Fig. 6 
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Fig. 10 
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Fig. 11 
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Fig^ 12 
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Fie. 13 
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